2011 Fall Field Trip

Selected Mineral Deposits of the
Annapolis Valley of Nova Scotia

Field Trip Leaders

G. A. OReilly and R. F. Mills
Nova Scotia Department of Natural Resources,
Mineral Resources Branch

i /“ p -\

October 1% and 2" 2011



Field Trip ltinerary:
Saturday, October 1, 2011
9:00 am Meet at the parking lot of the Tim Hortons in the Esso Service Centre at Exit 20
(Bridgetown) of Highway #101. Bring a box lunch or purchase one at the Tim

Hortons. Leave for Bear River and Stop 1-1 at 9:30 am.

Stop 1-1 Folded Mafic Intrusions and Highly Deformed Halifax Group slates at Exit #24 of
Highway #101, Bear River, Digby County.

Stop 1-2 Lansdowne Sh-Pb-Zn-Ag-Au Prospect, Lansdowne, Digby County.

Lunch at Bear River.

Stop 1-3 Banded Iron-formation at the Potter Iron Mine, Clementsvale, Annapolis County.
Stop 1-4 Mafic Porphyry Exposed at Exit 22 of Highway #101, Lequille, Annapolis County.
Stop 1-5 Bloody Creek National Historic Site, Centrelea, Annapolis County.

Stop 1-6 Zeolite-rich North Mountain Basalt at Gates Mountain, Annapolis County.

Overnight in Middleton

Sunday, October 2, 2011

9:00 am Meet at the parking lot of the Mid Valley Motel, Middleton. Bring a box lunch.
Leave for Stop 2-1 at West Nictaux by 9:00 am.

Stop 2-1 Heritage Memorials Granite Quarry, West Nictaux, Annapolis County.

Stop 2-2 Nictaux Falls Dam Co-Ni-As-Au Prospect, Nictaux South, Annapolis County.

Lunch at Nictaux Falls Dam
Stop 2-3 Nicholsville Mn Prospect, Nicholsville, Kings County.

Stop 2-4 Annapolis Valley Peat Moss Co. Plant, Berwick, Kings County.



Day 1 - Saturday, October 1, 2011
Stop 1-1. Folded Mafic Intrusions at Bear River, Digby County.
Directions:

Depart from the Tim Hortons and drive west on Highway #101 for 47 km and take Exit 24
immediately after crossing Bear River. Continue around the off-ramp to the highway that leads
south to the village of Bear River. Follow this highway south for 820 m, crossing the bridge over
Highway #101 to the intersection with the east bound off-ramp of the 101. Park along the
roadside and use extreme caution exiting your vehicle as there is not much gravel
shoulder in this area. The rock section that comprises Stop 1-1 is exposed along the east
bound off-ramp of Highway #101 (Fig. 1).

Figure 1. Geology of the Bear River, Digby County area showing the location of field trip stops.

Background and Description:

The exit off Highway #101 at Bear River exposes highly deformed rocks of the Halifax Group
(formerly called Halifax Formation but recently reclassified as a Group) intruded by numerous



mafic intrusions. Here the Halifax Group consists of grey and black laminated slates,
metasiltstone and minor metawacke. These rocks are on the western limb of a major synclinal
structure (Bear River Syncline). Minor faults and folds abound in this rock section as well as a
large number of mafic intrusions.

The main focus of our stop here will be to accustom ourselves with the mafic intrusions that
abound in the Meguma Zone metasedimentary rocks of the Annapolis Valley. We will start our
discussion about the geological relations they display and how these may relate to the age,
nature and origin of these intrusions. More specifically, our trip will focus on the fact that
mineralization of an elemental association of some combination of Sh-Pb-As-Co-Zn-Ag-Au is
associated with at least some of the mafic intrusions throughout the Annapolis Valley.
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Figure 2. Folded mafic intrusion (dyke or sill?) in Halifax Group rocks at Exit #24 of Highway #101 at
Bear River.

Mafic intrusions intruding the Meguma Zone metasedimentary rocks of western Nova Scotia and
the Annapolis Valley are much more abundant than in any other region. The intrusions occur as
dykes, sills and small intrusions and are believed to be of variable ages ranging from Silurian to
Late Devonian. However, it is widely accepted that intrusion of the granites of the South

Mountain Batholith,and it és rel ated smaller granitic intrusi
plutonism as nowhere are mafic dykes observed to intrude the granites. At this stop there are
numerous mafic intrusions , we 61 | di scuss whether or not they al

clearly folded. Is the folding related to the main deformation of the 400 Ma, Acadian Orogeny or



are the abundant folds and faults related to a younger deformation event such as one of the

major post granite, regional scale, northeast-trending shear zones that deform southwest Nova
Scotia.
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Figure 3. Plan map of the Lansdowne Prospect with location of 1992 NSDNR diamond-drillholes.



Stop 1-2. Lansdowne Sb-Pb-Zn-Ag(Au) Prospect, Lansdowne, Digby County.
Directions:

Leave Stop 1-1 and drive 6.2 km south to the village of Bear River and the intersection with the
Sissiboo Road. Turn right on the Sissiboo Road and drive 300 m up a hill to the intersection with
the Lansdowne Road on the right. Follow the Lansdowne Road west for 6.1 km to a sharp,
right-hand bend in the road. A gravel road continues east through this bend, follow this gravel
road for another 600 m to a woods road on the left. This road is usually gated but we have
obtained permission to enter. Turn left and follow this woods road south for 765 m and park.

We will proceed on foot from here. The Lansdowne Prospect is found another 285 m southwest
along a very overgrown woods road from this point (Fig. 1).

Background and Stop Description:

Northeast-trending quartz-carbonate veins rich in arsenopyrite and the Sb-Pb sulphide
jamesonite, were discovered intruding dark grey slates of the Halifax Group (called Halifax
Formation then) along Walsh Brook at Lansdowne in 1949-1950. Early exploration of the site by
Conwest Exploration included numerous trenches and diverting the stream around the original
discovery site to allow the digging of a large test pit in the original stream channel. The stream
has since refilled the pit to form a small pond (Fig. 3). The Conwest exploration also included
the drilling of two short diamond-drillholes under the veins exposed by the test pit. One of their
more interesting findings from the drilling was that they reported at about 35 m depth in one.
Although some fairly spectacular vein mineralization was exposed, the property was dropped. At
minimum, given that the fibrous, blue-grey coloured sulphide mineral jamesonite is not that
common, suéerising that the property isnoét a
dump material, especially in the alder covered shallow water area on the west bank of the
stream opposite the pond, has turned up some quite spectacular jamesonite samples.

popul ar

S LANSDOWNE Sb-Pb-Zn-Ai ‘AuaPROSPECT I
SAMPLE FOOTAGE (ft) Cu Pb zZn Sb As Co Ni Cd Bi Sn cOo2 Ag Au

A12-93-G006 A 251.5-252.3 | 1,300 106,000 22,600 34,800 380 12| 13| 821.00f 0.16| 12.0 97,400 | 88.0 | 0.568
A12-93-G007 & 252.3-253.6 78 272 283 420 18 48 32 1.69| 0.13 32| 106,300| 0.5| 0.007
A12-93-G008 A 253.6-254.0 782 39,100 5,770 12,900 155,000, 79| 11| 205.00/ 0.18 9.0 160,100  55.0| 0.479
A12-93-G009 | 254.0-254.5 35 92 448 77 120, 30| 18 6.79| 0.10 5.8 59,000 0.4 0.283
A12-93-G010 | 257.4-257.7 424 22,400 737 17,500 175, 31| 46| 2530 0.06 24 100,800, 3.1| 0.044
A12-93-G011 | 265.8-269.0 7 175 271 73 18 46| 53 183 0.13 4.0 93,700 0.4 | 0.007
A12-93-G012 | 269.0-270.8 48 6,100 194 2,700 | 146,000| 209 | 22 393 0.18 43| 134200 53 0.113
A12-88-G001 | Dump Sample 59| 43,400 398| 29,600 197,000 161 30, 16.30 29.00 7.5 - 21.0 0.174
A12-88-G002 | Dump Sample 242 113,400 421| 100,200 129,000 41| 11, 6530 16.00 10.0 20.0 0.073
A12-88-G003 | Dump Sample 34| 104,600 65| 129,000 2,300 1 6| 7530 3.00 200 - 11.0| 0.004
A12-88-G007 | Dump Sample | 1,230 9,000 881 5,870 1,470, 23 48| 2250 0.08 74 - 2.8 0.004
A12-5101 Dump Sample 99 3,290 140 2,680 6,000 640, 32 225 0.75 4.0 - 6.6 0.554
A12-5102 Dump Sample 534 68,100 | 13,350 33,650 225200| 383| 53| 296.00 0.50 4.9 200,200 | 43.0| 0.289
21A12A-7516 | Dump Sample 187 16,100 66 9,200 870 5 10 415 0.90 55 2.2 0.004
21A12A-7520 A Dump Sample 79 77,300 77 64,000 4,900 5 6| 4050 4.00 7.0 - 7.5 0.007
21A12A-7521  Dump Sample 70 9,000 39 4,300 9400 44| 12 092/ 1.00 1.4 - 24| 0.004

Table 1. Analytical data for dump and diamond-drill core samples from the Lansdowne Prospect.

The site lay essentially abandoned until the Department of Natural Resources carried out a 4
hole diamond-drill program there in 1992 (Fig. 3). Two factors sparked the NSDNR interest: (1)
the earlier mention of a granite underlying the mineralized veins; and (2) recognition of similar
veins mineralized with Pb-Sb-Co-Ni-Ag-Au being discovered at that time in the Cape St. Marys




area by local prospector Reg Boudreau. However, it was becoming apparent that the mineral
occurrences in the Cape St. Mary were related to dykes and small plugs of mafic rock that
intrude along a major shear zone that deforms that region. Clearly, the potential genetic
relationship between the mineral occurrences in these two areas needed further examination.

Since the Cape St. Marys occurrences were found to be richly argentiferous (up to 1230 ppm
Ag) and contain highly anomalous Co, Ni and Au, the first order of business was to analyze
dump samples from the Lansdowne Prospect to see if they too carried these same elements.
As can be seen from the results tabulated in Table 1, dump samples from Lansdowne are, in
fact, rich not only in Ag, Co and Au, but also interesting levels of Zn and Cd. These results
confirmed the two areas shared a similar elemental association. The DNR drilling confirmed
that, in fact, the Lansdowne Prospect is underlain by 2 northeast-trending mafic dykes, each
being in the order of 35 m thick. The dykes have been extensively altered by a carbonate-rich
hydrothermal fluid resulting in almost complete replacement of the original mafic rock texture.
The alteration is so intense, it resulted in the rock taking on a leucocratic appearance that, no
doubt, caused it to be mistaken for granite during the Conwest exploration. In their altered
condition, the dykes fizz strongly with 10% HCL acid. The dykes have chilled margins, are quite
inhomogeneous and texturally variable, suggesting emplacement by multiple igneous pulses.
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Figure 4. Quartz-carbonate vein mineralized with jamesonite and sphalerite from DDH LAN-92-2 of the
Lansdowne Prospect.

Hole 2 of the 4 drillholes intersected an 8 m thick, highly altered and mineralized zone within one
of the dykes. This zone contains 3 separate, steeply dipping quartz-carbonate veins containing



considerable jamesonite, arsenopyrite, sphalerite and pyrite (Fig. 4). Assay results for samples
collected from these mineralized zones are provided in Table 1.

Dykes, sills and intrusions of mafic rock abound in the Bear River to Lansdowne area as is also

the case down to the southwest in the Cape St. Mary area. ltés quite |Iikely tha
these other intrusions are similarly altered and mineralizedand,as f ar as weoOve been
ascertain, there has never been a concerted, regional scale, exploration effort directed on them.

Itdéds about time theyodbve had their turn.

If time permits we will eat our lunch in the pleasant and picturesque village of Bear River,
also known as Little Switzerland.

Stop 1-3. Banded Iron-formation at the Potter Iron Mine, Clementsvale, Annapolis County.
Directions:

Leave Stop 1-2 and return to the village of Bear River. Measuring from the bridge over the river
at the centre of the village, drive east on the Clementsvale Road for 9.1 km to Quarry Road on
the left. Follow Quarry Road northwest for 675 m to Dukeshire Lane on the left. Follow
Dukeshire Lane for 260 m to where it ends at a farm yard. We have obtained permission to park
in the area of this yard. From here, we will proceed on foot north along the edge of the fields for
100 m to the old site of the Potter Iron Mine and its open cut (Fig. 1).

Background and Stop Description:

The Annapolis Valley had a viable iron mining industry during most of the 19" century. Mining
was carried out in two districts, Torbrook and Clementsvale. The deposits in the Torbrook
District are, by far, the larger of the two but we will be visiting the former Potter Iron Mine
workings in the Clementsvale District as it is not only much easier to get to, but there is actually
rock there that can be viewed. The workings and ore zones in the Torbrook District are heavily
overgrown and no longer exposed.

Almost allofthewor | dés iron is mined from a type of depos
Formation (BIF). Deposits of this type are found all over the world and are generally of massive
di mensions totalling many hundreds of mmihesinons of

Labrador, as well as those in the Algoma Lake Superior region, are BIF deposits. BIF deposits
are of sedimentary origin meaning that they formed with, and at the same time, as the rocks they
are found in were being dBFdepssitstare of.Precamlmiantageof t he wc
and there are valid reasons known why this is so. The atmospheric conditions during the
Precambrian were not nearly what they are today, there was a lot less free oxygen in our
atmosphere and, therefore, less oxygen dissolved in our oceans. The anoxic conditions (i.e. low
oxygen) resulted in seawater containing a high amount of dissolved iron as there simply was not
enough oxygen around to fix with the iron to form Fe-oxide. Early life in the Precambrian oceans
was dominated by blue-green algae which, during photosynthesis, released oxygen. Since there
was such a deficiency of oxygen, and so much dissolved iron in the water, whenever any free
oxygen became available it was immediately grabbed up by the dissolved iron molecules and
fixed to form iron oxide (hematite or magnetite). This immediately precipitated and fell to the
ocean bottom and formed Fe-rich beds. The blue-green algae content in the oceans was
cyclical. Periodically they would proliferate to unsustainable levels which caused massive die



offs. During those periods of less algae content, correspondingly less oxygen was produced

and, therefore, little or no Fe-oxide precipitated. During these periods of low algea, Fe-poor

sediment layers were deposited. This resulted in tapmeardangepi c al Abar
where beds of iron-rich ore would alternate with beds of iron-poor rock. Hence the name,

banded iron formation.

One major difference between the BIF deposits of the Annapolis Valley (Clementsvale and
Torbrook) and those globally, is that our deposits are Early Devonian age and not Precambrian.
Atmospheric conditions in the Devonian were much different than in the much older
Precambrian. By Devonian times, life of many forms in our oceans had proliferated and
diversified and there was much more oxygen in our atmosphere and oceans. As a result, there
was much less dissolved iron. However, there were still localized areas in our oceans where
anoxic conditions existed and in those areas processes like formation of BIF deposits still took
place except on a smaller scale. Such is what happened in our Devonian age oceans when our
Torbrook Formation was being deposited. Another significant difference between our Annapolis
Valleyir on deposits and classic BlIFO6s is that our depc¢
texture. Ours generally occur merely as beds of hematite-rich (or sometimes magnetite) black
shale interbedded with beds of siliceous shale.

The Potter Iron Mine is the oldest known iron mine in the province and production began here in
1825 with formation of the Annapolis Iron Mining Company. The ore was mined here and taken
down the Quarry Road to Clementsport where an iron smelter was erected where Moose River
empties into the Annapolis Basin. There are two other sites of iron mining in the Clemenstvale
Iron District a short distance to the west of here, the Milner and Milbury workings. Mining in the
district took place sporadically until about 1916 after which there has been no further production.

Of the three areas worked in the Clementsvale District, the Potter workings were the largest. It
consisted of a 120 m long open cut averaging 6 m deep. Within the open cut, the Fe-rich bed
averaged about a metre in width with an iron content averaging between 36-58 %. The Milner
workings are a few kilometres to the west of the Potter and the Milbury about that far again (Fig.
1). The Milner may actually be the same iron-rich bed as at the Potter but the bed at the Milbury
horizon is almost for certain a separate horizon. Both these other iron workings are lower grade
than the Potter and produced much less ore. In total, the deposits of the Clementsvale Iron
District produced about 350,000 tons of iron ore.

A few final comments about gold in BIF deposits. 't i s widely known that ma
BIF deposits contain interesting, sometimes mineable,a mount s of gol d. During
the iron deposits of the Clementsvale District were examined for their Au potential, including

some diamond-drilling. Although there were some minor indications of Au enrichment, the

results were deemed unsatisfactory to warrant further exploration. Likewise, the iron deposits in

the Torbrook District have had some cursory examination of the waste dumps for indications of

Au enrichment with no encouragement found. However, the Torbrook District has not had a

systematic, detailed examination of Au potential.
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Stop 1-4. Lequille Mafic Porphyry, Lequille, Annapolis County.
Directions:

Return to the Clementsvale Road, turn right toward Bear River and drive for 3.7 km to Victory
Road on the right. Follow Victory Road north for 3 km to the east bound on-ramp to Highway
#101 on the right. Enter Highway #101 and drive east for 14 km and take Exit 22 down onto
Highway #8. At the intersection of the off-ramp with Highway #8, turn right and drive 140 m to
the Highway #101 overpass and park. The mafic porphyry outcrops that comprise Stop 1.4 are
found along the edge of the west bound off-ramp of Highway #101 (Fig. 5).

Background and Stop Description:

The mappers of the Department of MineSMBland Ener gyc¢
mapping project (1985-1 990) applied the term fAimafic porphyryo
were encountering throughout the SMB during their mapping. The porphyries consist of

phenocrysts (big crystals) of quartz, plagioclase and K-feldspar in a fine- to medium-grained

groundmass. Characteristically, these porphyries contain an anomalously high percentage of

biotite (15-25%) and small metasedimentary xenoliths (average 10 cm). Garnet is a frequent

accessory mineral.

Volumetrically, mafic porphyry constitutes a small portion of the SMB. They are always smaller
than a square kilometre in area and most commonly occur within equigranular granodiorite
adjacent to contacts with the metasedimentary country rocks, especially in the area of
embayments. There is no doubt that the porphyries themselves are intrusive rocks, but it is
unclear whether they are separate intrusions or large xenoliths of one granitic rock included
within another. Contacts are usually sharp but, at some locations, gradational contacts over a
few metres are known. Perhaps a significant point that should be discussed is that, even though
a lot of the SMB mappers thought these porphyries are a primitive (i.e. early) plutonic phase in
the formation of the SMB, they have a frequent association with occurrences of typically
granophile elements such as Mo, W and Sn. This argues against that they are primitive, early
melts, as one would think that such melts would predate evolution and production of the late
stage hydrothermal fluids typically associated with granophile element deposits.

We invite your comments and opinions. Some of the discussion points can be: (1) are they
separate intrusions?; (2) are they mega-xenoliths?; (3) chilled parental melts of the SMB?; (4)
granitized metasediment?

The mafic porphyry at Lequille is a small body (<100 m diameter) hosted by the equigranular
Lequille biotite granodiorite (Fig. 5). The rock consists of phenpcrysts of plagioclase, quartz and
biotite in a fine-grained matrix of quartz, plagioclase, biotite and minor K-feldspar. Small
amounts of garnet, zircon, monazite and apatite are also present. The dark colour to the rock is
the result of there being upwards of 20% biotite and numerous metasediment xenoliths. The
contact with the enclosing granodiorite is sharp and, as well, a dyke of leucomonzogranite
intrudes the porphyry along the south shoulder of the off-ramp.
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Mickey Hill Leucomonzogranite: porphyritic to medium
grained equigranular; 4 -7 % biotite; trace 3% muscovite

West Dalhousie Monzogranite: fine to medium grained and
equigranular; 6-14 % biotite; trace 3 % muscovite and cordienite

Scrag Loke Monzogranite: medium to coarse grained, megacrystic;
11-16 % biotite; trace muscovite and cordierite

Scrag Lake Granodiorite: same as monzogranite above except
granodiorite composition

Lequille Granodiorite: fine tomedium grained; equigranular;
16-24 % biotite; xenoliths common

Mafic Porphyry: medium grained; porphyritic; >20%
biotite, abundant xenoliths
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Figure 5. Geology of the Annapolis Royal area showing the location of the Lequille Mafic Porphyry.
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Stop 1-5. Bloody Creek National Historic Site, Centrelea, Annapolis County.
Directions:

Take the east bound entrance on to Highway #101 and drive east for 21 km to Exit 21 to
Centrelea. Turn left at the end of the off-ramp and drive for 0.65 km north to the intersection
with Highway #201. Turn left and drive west on 201 for 0.75 km to the Bloody Creek Historic
Site on the left.

Background Information:

This location is a National Historic Site, hallowed ground, and a worthy place to stop and reflect
a bit on our early pioneer history. Nova Scotia does not have a history steeped of violent battles
and confrontations in which there were large of losses of life, however, here at Bloody Creek,
originally known as Renee Foret River, there were 2 battles fought during the English-French
wars between 1710 and 1760. One battle, in 1757, was fought at this actual location while the
other, in 1711, was fought where Bloody Creek empties into the Annapolis River about a
kilometre north of here.

In 1710, the British had recently seized control of Fort Anne at Annapolis Royal as England and
France were embroiled in a war at the time. Even though the British had formal control over
much of Maritime Canada, their hold on Acadia was less than robust and there was constant
unrest and strife. In addition, Maritime Canadaé s at i ve peopl es, the Mi d6kmagq,
Abenaki were generally heavily allied with the Acadians and French. | separate the Acadians
from the French as, for the most part, the Acadians felt no strong bond to either the British nor
those of New France. In reality, they simply wanted to be left alone to live their simple life but,
things being as they were, they were frequently brought into conflicts by actions of one or the
other of forces from Britain, New England and New France. In June 1711, a force of somewhere
between 50-150 Abenakis (exact number is not known) from New Brunswick, possibly
supplementedwi t h s ome Mi 6k magq, mustered north of Annapo
harassing the British at Fort Anne. On June 21 they lay in ambush along the south shore of the
Annapolis River, waiting for an opportunity. Earlier that day 3 vessels, one whaleboat and 2 flat
bottomed boats carrying between 70-80 troops and workers from Fort Anne, sailed up the
Annapolis River to collect firewood. On returning, the faster whaleboat separated itself from the
slower flatboats which were struggling against the tidal current. Therefore, the whaleboat set
into the estuary of Bloody Creek to wait and to also collect firewood there. They were
immediately set upon by the Abenakis and a fierce battle ensued in which all on the whaleboat
crew but one were killed. The flatboats upstream could hear the gunfire and screams from their
comrades so they rushed to their aid and they too became embroiled in the ambush. In total, 30
of the British were killed and the remainder were captured. In the period following the battle
those captured were traded back to the British for goods and supplies.

The Great Expulsion of the Acadians took place in 1755 and, in many instances, a good number

of the original Acadian population escapedtothepr ovi nces i nterior to |ive W
whom t hey had good relations. I n following year s,
guerrilla raids on the British. On December 6, 1757 a small party from Fort Anne, out collecting

firewood, were attacked and one was killed and 7 taken prisoner. Immediate response from the

fort was to send out a contingent, 130 strong, to find the raiding party, exact revenge for the
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attack and rescue those taken prisoner. The British force gave up the search for the prisoners
after a day and a half and were returning to the fort the morning of December 8" when they were
ambushed at the bridge over Renee Foret River (later renamed Bloody Creek). A brief, but
fierce, battle ensued in which 24 British were killed, including their leader, Captain Pigou, before
the force retreated to Fort Anne.

Figure 6. Commemorative cairn and plaque at the site of the Battle of Bloody Creek, Centrelea,
Annapolis County.

At some later time the creek was renamed Bloody Creek as legend has it the waters still run red

with the blood of those killed here. In addition, locals contend the area is haunted as the

screams ofthosek i |  ed i n the battles can be heard at ni gh
spot but if you take the time to walk from the cai
formed along its west bank. The protection offered by thisr i dge t o t he Acadian anc
guerrillas is obvious and one can easily see why this location was chosen for the ambush.

Stop 1-6. Zeolite-rich North Mountain Basalt at Gates Mountain, Annapolis County.
Directions:

Return to Highway #101 and drive east for 24.3 km to Exit 18, the first exit into Middleton. At the
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end of the off-ramp, turn left and immediately after passing under the Highway #101 overpass

you will encounter a ATO intersecti onnctonRoadr n ri ght
for 3 km to its intersection with Gates Mountain Road. Turn left on Gates Mountain Road and

drive north for 0.95 km to the entrance to a small, overgrown aggregate pit on the right.

Outcrops of zeolite-rich basalt are exposed at various locations in this pit and these comprise

Stop 1-6.

Background and Stop Description:

There are literally hundreds of zeolite occurrences within the various flows that comprise the

Jurassic age North Mountain Basalt. Veins and vugs filled with zeolite minerals abound in the

basalts and it is these that have given this sequence of rocks and Nova Scotia its world renown

reputation as a zeolite collecting location. However, from an industrial mineral potential point of

Vi ew, itds the zeol it enygdhea that atenmecupygtheftap partionsgf zones o©
individual flows that have the most significance.
absorb large cations (molecules with a positive charge) sets this mineral apart as having so

many environmental applications. The list of uses for zeolite is stunning, ranging from use as an

industrial absorbent, being a key ingredient in simple Kitty-litter, water purification systems,

detergents, solar thermal collectors, slow release fertilizer mixes, environmental clean-ups,

makng of specialized, extra strong, light-weight, salt water resistant concrete, soil treatment

additive and cleaning up radiaoactive wastes. These are but a few of the applications.

The zeolite mineral family is made up of somewhere around 60 mineral species. However, in

nature, rocks usually contain an assemblage consisting of between 10 or 15 of the most

common species. Nova Scotia underwent a period of exploration and evaluation of zeolite

deposits between 1995 and about 2002. During that period it was determined that zeolite-

bearing zones of a few metres thickness and with concentrations in the order of 10-20% by

volume zeolite are common. It was also determined that our occurrences are usually dominated

by a mix of heulandite (clinoptilolite), stilbite and natrolite and these yielded Cation Exchange

Capacity (CEC) values between 100 to greater than
necessary for most industrial applications. However, overall grades in the order of 20% are a bit

l ow for most of the worl dodés markets so0o some degr ec
Competing against producers of higher grade zeolite, often with no need for pre-concentration

acted against development of our deposits. One fact, though, must be considered. It was found

that after a zeolite concentrate had been extracted from our basalts, the remaining basalt waste

still had CEC values between 50-100. This meant that a considerable amount of fine-grained,

interstitial zeolite is remaining in the so-called waste basalt. Perhaps then, this material

shoul dnot be considered as waste rockorshould basalt v
have many industrial and agricultural applications. It remains for an industrious entrepreneur to

carry out the research necessary to develop markets for both the zeolite concentrates and the

possible marketable remaining high CEC basalt.

This pit at Gates Mountain, although overgrown and somewhat innocuous looking, exposes one
of the richest zeolite-bearing zones we have seen on the North Mountain. Outcrops here in the
order of 30% zeolite are to be found. Although zeolite bearing zones literally kilometres in length
are exposed along the Bay of Fundy shore, social conflicts will likely mean none of those would
probably ever be approved for extraction. The task will be to find similar, zeolite-rich zones on
the inland portions of the North Mountain which will be much more amenable to extraction. This
zone at Gates Mountain may be one such zone.
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Leave Stop 1-6 and drive south on Gates Mountain Road for 4.5 km to the intersection with
Highway #1 in the centre of the town of Middleton. Disperse from there to whatever
accommodations you have made for the night. The second day of the field trip will start from the
parking lot of the Mid Valley Motel on Highway #1 in the west end of Middleton.
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Figure 7. Geology of the Middleton to Nictaux Falls area showing the location of Stops 2-1, 2-2 and 2-3.

Day 2 - Sunday, October 2, 2011
Stop 2-1. Heritage Memorials Ltd. Granite Quarries, West Nictaux, Annapolis County.
Directions:

Leave the parking lot at the Mid Valley Motel at 9:00 am, turn left on Highway #1 and drive east
for 1.1 km to the intersection with Highway #10 on the right (Fig. 7). Drive south on Highway #10
for 2.7 km to the community of Nictaux Falls and the intersection with Highway #201. Turn right
on 201 and drive west for 4.6 km through Nictaux West to the entrance road to the Heritage
Memorials quarries on the left. Note, the entrance to the quarry is immediately east of the
intersection of Highway #201 with Keith Lane which is on the opposite side of the highway (Fig.
8). There are not many spots where one can park completely off the pavement here, so
please be careful exciting your vehicle.
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Background and Stop Description:

The granite quarries at West Nictaux, currently owned by Heritage Memorials Limited of Windsor
Nova Scotia, have a long history and have produced stone since 1889. By 1914 there were 3
quarries in operation. In 1955 two companies were producing from here, Nixon Granite Works
and Gehueds Granite Works. M assfdr torphstongs, tonbstane
bases and for basement foundation blocks.
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Figure 8. Map showing the location and geology of the Heritage Memorials Limited granite quarries at
Nictaux West.

Up until 4 years ago, Heritage quarried about 2000 tonnes per year from these quarries to
provide monument blanks and bases for their operations in Windsor. Since then, they have
moth-balled the operations here and have no plans in the immediate future to resume
operations. Heritage cites the presence of xenoliths, and veins and small dykes of leucocratic
granite in the stone, which are considered unfavorable characteristics, as the main reason they
no longer take stone from here. Other factors in their decision are that, at the present level of
exposure, the frequency of joints in the rock limits the size of blocks they can remove. Possibly
at depth the frequency of joints decreases but the cost of deepening the quarry is prohibitive.
I'tds simply cheap etherinternatmieatsauices. r oc k fr om

A visit to the quarries will be an eye-opener and take note of a couple of things. Your first
impression may be that, for operations that worked intermittently for almost a century and a
quarter, the quarries do not look very large. The point to take from this is that a lot of rock can
come out of a small hole. | remember visiting a granite quarry in Cornwall, England that had
produced stone for buildings and cathedrals all over England and eastern Europe since the
Middle Ages. My immediate impression was that it looked so small for how much stone it must
have produced. Another exercise we ask you to try is to look about the quarry and be observant

from

t
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as there is clear evidence of three different methods that has been used to quarry the stone
here. See i f you can recognize them. Wedl | discuss t

Figure 9. Photo of the Nixon Granite Quarry workings at the Heritage Memorials Limited granite quarries
at Nictaux West.

Stop 2-2. The Nictaux Falls Dam Co-Ni-As-Au Prospect, Nictaux South, Annapolis County.
Directions:

Leave Stop 2-1 and return via Highway #201 to the intersection with Highway #10 at Nictaux
Falls (Fig. 7). Drive south on Highway #10 for 8 km to a gated woods road on the left. Thisis a
Nova Scotia Power Corporation entrance road to their Nicatux Falls Dam complex and we have
arranged to have the gate unlocked. Follow the access road east down a hill for 850 m to where
it ends at a parking area at the west end of a long earthen dam. We will walk from here to the
Nictaux Falls Dam and spillway located at the eastern end of the earthen dam (Fig. 10).

Background and Stop Description:

There is a lot to see at this stop so it we are allocating a fair amount of our time and will likely eat
our lunch here. There are several things to look at here: (1) a very interesting example of vein-
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